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PURPOSE: To obtain a SC cut crystal oscillator to be 
oscillated with a small crystal impedance and low energy 



consumption. 

CONSTITUTION: At an SC cut double rotation crystal 
oscillator 1 1 rotating a place orthogonal to the Y axis of 
crystal about at 33° with the X axis as a center and 
further being segmented from a place rotated about at 
22° from this rotated position with a ZZ' axis as a 
center, the end face of a crystal piece in the ZZ' 
direction is obliquely cut parallelly to a plane formed by 
the XX' and Z axes. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The quartz resonator of SC cut characterized by to cut aslant the end face of ZZ* 
shaft orientations of the piece of Xtal in parallel at the flat surface formed of XX' shaft and the 
Z-axis in the 2 times rotation quartz resonator of SC cut started from the field which rotated 
about 33 degrees of fields which intersect perpendicularly with the Y-axis of the crystal of Xtal 
focusing on the X-axis, and was further rotated about 22 degrees focusing on the Z-axis from 
this rotated location. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the quartz resonator of good SC cut of a crystal 

impedance characteristic. 

[0002] 

[Description of the Prior Art] Generally a quartz resonator presents the oscillation characteristic 
of a proper according to the cutting include angle to a crystallographic axis. For example, the 
quartz resonator of the AT cut most generally used on the frequency of several MHz thru/or 
about tenMHz shows the temperature characteristic of the shape of 3rd curve which has point 
of inflection near 25 degree C. By the way, in the criteria oscillator of which the frequency of 
high stability is required by the measuring machine machine, a wireless device, etc., the oscillator 
of a thermostat mold is used, for example. In this thermostat type of oscillator, by containing a 
quartz resonator to the thermostat heated in constant temperature of about 80 degrees C, 
change of the frequency by the temperature characteristic of a quartz resonator is removed, and 
stabilization is attained. And the quartz resonator of SC cut is known as a quartz resonator 
suitable for such an oscillator. The quartz resonator 1 of this SC cut is cut down, for example in 
the shape of a strip of paper from the field which rotated about 33 degrees of fields which 
intersect perpendicularly with the Y-axis of the crystal of Xtal focusing on the X-axis as shown 
in drawing 4, and was rotated about 22 degrees centering on ZZ' shaft from this rotated location, 
a deer — carrying out — the quartz resonator of this SC cut — the quartz resonator of an AT 
cut comparing — a thermal shock property — good — 80-degree-C order — in high 
temperature, a zero temperature coefficient is shown comparatively, and high Q value can be 
obtained. Such a property is a property very desirable as a crystal oscillator with the high 
stability contained and used for the thermostat heated in constant temperature of about 80 
degrees C. Various reports are made as indicated by 187 pages of the collection of drafts of 
FCS (FREQ.CONTROL SYMPOSIUM) thru/or 193 pages 34 times which followed, for example, 
was held in May, 1980 as an SC cut resonator (FUNDAMENTAL MODE SC-CUT RESONATORS) 
in fundamental-wave mode. 

[0003] By the way, in connection with the inclination of the miniaturization of the latest 
electronic equipment, and low-power-izing, the quartz resonator used for this kind of electronic 
equipment is also wanted to operate with a low power. It is very effective to, use a quartz 
resonator with a low crystal impedance (for Following CI to be called) on the other hand, in order 
to reduce power consumption in the crystal oscillator using a quartz resonator. Conventionally, in 
the quartz resonator of the AT cut currently most used abundantly with the frequency band 
(several MHz thru/or about tenMHz), since the dimension of a strip-ol^paper-like the piece of 
Xtal in every direction is optimized in order to make CI low, or vibrational energy is confined in 
the central part of a plate surface, convex processing which excises the periphery section of a 
plate surface aslant, bevel processing which forms a plate surface in the shape of a convex lens 
are performed. However, since the oscillation modes differ mutually, it is impossible to apply the 
technique used for the vibrator of an AT cut to the quartz resonator of SC cut as it is, and a 
thing of the low good property of CI was desired also in the quartz resonator of SC cut 
[0004] 
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[Problem(s) to be Solved by the Invention] This invention was made in view of the above- 
mentioned situation, and aims at offering the quartz resonator of low SC cut of CI suitable for 
the oscillator which can operate with a low power 
[0005] 

[Means for Solving the Problem] In the 2 times rotation quartz resonator of SC cut started from 
the field which this invention rotated about 33 degrees of fields which intersect perpendicularly 
with the Y-axis of the crystal of Xtal focusing on the X-axis, and was further rotated about 22 
degrees centering on ZZ' shaft from this rotated location It is characterized by cutting aslant the 
end face of ZZ' shaft orientations of the piece of Xtal in parallel at the flat surface formed of XX' 
shaft and the Z-axis. 
[0006] 

[Example] It explains to a detail with reference to the perspective view which exaggerated 
hereafter the thickness of the piece of Xtal which shows one example of this invention to 
drawing 1 . 1 1 in drawing is the piece of Xtal of SC cut the field where the Y-axis of the crystal 
of Xtal and this piece 1 1 of Xtal cross at right angles — a core [ X-axis ] — carrying out — 
about 33 degrees, for example, a 33-degree30' RLC, — carrying out — further — ZZ 1 — a core 
[ shaft ] — carrying out — about 22 degrees, for example, 22degree30\ — it is the piece of Xtal 
of SC cut of the 2 times rotation started from the flat surface which carried out the RLC. And 
this piece 1 1 of Xtal is cutting that end face of ZZ shaft orientations aslant in parallel at the flat 
surface formed of XX' shaft and the Z-axis. In addition, when using this piece 1 1 of Xtal as a 
quartz resonator, the excitation electrode which vapor-deposits conductive metals, such as 
aluminum and silver, to a front flesh-side principal plane, and becomes it from a metal thin film is 
formed, and he connects with an oscillator circuit etc. and is trying to use this electrode. 
[0007] The property of what cut the edge of ZZ' shaft orientations at a time at the right angle 
like before about 20 samples with a resonance frequency [ of a fundamental wave ] of 1 6.9MHz 
at the principal plane by the piece of Xtal of SC cut of the stick-shape of 5.0mmx2.5mm 
magnitude, and the thing which cut aslant the end face of ZZ' shaft orientations by this invention 
in parallel at the flat surface formed of XX' shaft and the Z-axis was measured. Consequently, in 
the conventional thing, the average of CI value was 56.3 ohms and standard deviation was 4.2. 
On the other hand, with the sample by this invention, the average of CI value was 38.1 ohms and 
standard deviation was 1.2. therefore — according to this invention — about [ of the former / 
value / CI / of that ] — it becomes two thirds of small values, and, moreover, the quartz 
resonator of SC [ with small standard deviation ] cut also with little dispersion in a property can 
be obtained. 
[0008] 

[Effect of the Invention] As explained in full detail above, according to this invention, CI is 
suitable for the small oscillator to which it can operate with a low power, and dispersion in a 
property can also offer the quartz resonator of little SC cut 
[0009] 
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* NOTICES * 

JPO and NCI Pi are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view explaining the cutting include angle of the quartz resonator 
of this invention. 
[Description of Notations] 
1 1 Piece of Xtal 



[Translation done.] 
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DRAWINGS 



[Drawing 11 
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